This study estimates the income of individuals in the top part of the income distribution in Mexico since 1992. Mexico is the only OECD country that does not publicly report income from fiscal sources. To circumvent this problem we use income information from household surveys but adjust the misrepresentation of top earners using national accounts data. We then estimate incomes of the very rich using interpolations based on a Pareto distribution. Once we correct for the misrepresentation of top earners in the survey, we find that the income share of the top decile has increased in the last two decades. Our findings contradict the conclusion that is usually obtained solely from household survey information. We also find that the income share of top 1 percent earners in Mexico is close to 25 percent, placing Mexico as one of the countries where the rich take the largest share of total income. Moreover, we find that inequality among the rich in Mexico is larger than in most countries where information is available.
Introduction
The study of inequality is important to an understanding of many political and economic aspects of society, including growth, development, mobility, and political stability.
1 And as Anand and Segal (2008) have pointed out, even if researchers do not agree on whether inequality is increasing or decreasing, there is consensus that the levels of inequality in the world are very high. It is thus no surprise that researchers around the world have taken a renewed interest in inequality.
The literature on equality has produced numerous measures. The most widely used is the Gini Index, which provides a single indicator of inequality for an entire distribution. However, as useful as it is, the Gini Index does not say much about who is capturing society's income: a Gini Index close to one indicates that inequality is high, but it does not indicate what part of the distribution captures income. Another measure that has been increasingly used in recent years is the income share of top earners. This way of measuring inequality relates to the power of elites in a given society. As Amsden et al. (2012) argue, elites are highly influential in determining the path of economic development:
"The elite minority is […] able not only to create or execute policy, but also to define its objectives and how issues are framed within the national discourse" (p. 1). Acemoglu et al. (2005) also point out the importance of the distribution of resources in determining the political power that sets up both economic institutions and economic outcomes. Understanding the elites and the share of income that accrues to them is thus essential to understanding a country's economic and political development.
1 Although there is mixed evidence about the impact of inequality on growth per se (see Alesina and Rodrik, 1994; Berg and Osrty, 2013; Banerjee and Duflo, 2005; and Ostry et al. 2014, among others) , there is a relative degree of consensus that higher inequality increases the difficulty of economic growth benefiting the poor (see Ferreira and Ravallion, 2008) . With respect to economic development, Galor and Zeira (1993) show that the coexistence of inequality and credit constraints results in inefficiencies in the economy, as high ability individuals who are poor do not reach their true human capital potential. With regard to mobility, Corak (2013) provides evidence that higher income inequality is related to lower intergenerational mobility, since inequality shapes the opportunities in a society. Additionally, as Soubbotina and Sheram (2000) and Soubbotina (2004) note, inequality affects trust and commitment and threatens political stability because it increases people's dissatisfaction with their own economic status.
To measure top income shares, Piketty (2001) uses tax returns to calculate income shares at the top part of the distribution. With this data, he obtains homogenous annual series on top incomes in France from 1901 to 1998. Thus far, 26 different countries have been examined using the same methodology, and the studies have been compiled in two books by Atkinson and Piketty (2007, 2010) .
They show that in recent decades, top income shares have increased in many countries around the world, and that the increase of top income shares has been larger in English-speaking countries (Atkinson, Piketty, and Saez 2011) . Unfortunately, this methodology cannot be applied to numerous countries, since it relies upon the availability of income information from tax returns, and many countries do not make that information public.
Most countries do publish large-scale, statistically representative household surveys on a regular basis. It has been shown, however, that data from self-reporting household surveys underestimates incomes at the top part of the distribution. Alvaredo (2010), for example, compares income information reported in tax returns with that shown in household surveys in Argentina, and finds that income at the top part of the distribution is largely underreported in the surveys. Székely
and Hilgert (1999) analyze household surveys in 16 Latin American countries, and find that the richest households represented there earn incomes at the level of company managers-an improbably low level, they argue, for the wealthiest earners in those countries. 2 Thus, if household surveys are to be used to measure incomes at the top, those incomes must somehow be corrected to be brought in line with reality.
In this paper, we provide a methodology that does so, and then use it to calculate corrected income shares for the top 10 percent, 5 percent, 1 percent, 0.1 percent, and 0.01 percent in Mexico since 1992. Since income data from tax returns is not publicly available in Mexico, we perform a statistical estimation of top income shares in Mexico over the last two decades. In a country that is characterized by extensive poverty and high income inequality, this kind of information is of the 2 On this problem, see also the work of Mistiaen and Ravallion (2003) and Korinek et al. (2006 (2015) has shown, the concentration of wealth at the very top has grown so dramatically that by 2014, the four wealthiest Mexicans, using only the annual return on their assets, could have hired nearly 3 million minimum wage workers, whereas in 1996 they could have hired only half a million of those same workers.
Our aim in this paper is to add to the nascent literature on top incomes in Mexico. We propose to circumvent the problem related to lack of tax return data by using national accounts income information and applying statistical methods to correct for the misrepresentation of top earners in household surveys. Our method builds upon the work of Lakner and Milanovic (2013) , who estimated household consumption at the top of the distribution using data from household surveys adjusted with additional information on consumption from the national accounts. They then analyzed changes in the consumption Gini Index caused by this correction for top earner misrepresentation in household surveys. Our method differs from Lakner and Milanovic's in inflating income rather than consumption.
We obtain the base income distribution from the National Income and Expenditure Survey We consider this methodology a good first step toward measuring the income of the rich in Mexico. The results are valuable inputs for policy concerns that range from income inequality to tax reform and redistribution. We recognize that a better source for measuring top incomes could be tax returns compiled by the tax authority. However, in a country such as Mexico where tax evasion is pervasive, even tax return data could understate the income of the rich. 8 If there is large-scale tax evasion, our methodology might provide a clearer and more precise picture of top incomes than tax return data. Our approach also has the advantage that it can be extended to other countries that lack public information on tax returns.
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The organization of this paper is as follows. In Section 1 we discuss the data sources and methodology, as well as the assumptions needed to estimate top income shares using household surveys. In Section 2 we present our results. In Section 3 we contrast the Mexican results with those available in the World Wealth and Income database for other countries. Finally, Section 4 offers some conclusions.
Methodology
In theory, total income from household surveys should be equal to total household disposable income from national accounts. However, in most countries this is not the case, and income from national accounts is greater than that reported by household surveys. We thus cannot directly use top income shares as reported in household surveys, as they underestimate the income of the rich (see the discussion in Deaton, 2005). We therefore impute a portion of the difference, or "residual income,"
to the top decile of the income distribution found in the survey. We then estimate the Pareto coefficient in the new distribution in order to estimate top income shares. In the following subsections, we explain these steps in more detail.
Household Surveys
We use the income and expenditure national household survey in Mexico (ENIGH). The survey is available every two years from 1992 to 2014 as well as for the year 2005. The ENIGH captures net income from individuals, whether they are salaried, self-employed, or business owners. 9 Income is 9 If the individual is a salaried worker, the survey asks "What was your last month's income?" Social security contributions are discounted from income. In the case of self-employed workers and business owners, from 2005 the survey asks for net income and profits, not total sales: "From the business's profits, how much did reported at the individual level, and includes that obtained from property, interest, net asset sales, pensions, in-kind transfers, government programs, and cash transfers. Following the standard practice in top income literature, we restrict the calculations to include individuals who are 20 years of age and above, 10 and calculate average income by decile for each available year.
Income Control
Following Lakner and Milanovic (2013), we use national accounts to inflate the income distribution obtained in the household survey. However, we do not use the total income registered in national accounts, as we have to make the income in national accounts comparable to net incomes in the household survey. Closely following the top income literature, we estimate net income from national accounts, commonly known as the "control income," since it is the denominator used to calculate top income shares. Specifically, we follow the methodology of Alvaredo (2010) you keep for your household purposes?" As the questions refer to last month's income, taxes or other expenses could be still due from that income, but we assume that this reported income is the true net income. 10 See Alvaredo (2010), Alvaredo and Londoño (2013) , Banerjee and Piketty (2010), and Fairfield and Jorratt (2015) . 11 We use the following codes from the national accounts from INEGI for the 2003-2012 period: B5b+D62-P51c-D611-D612-D613-D441-D442-(9% of GDP). INEGI assumes that imputed rent is 9% of GDP.
therefore assign 60.8 percent of GDP as our income control for every year in the sample. This share of net income is similar to what has been found in the literature on top incomes for other countries.
Population Control
In order to restrict the calculations to the population 20 years of age and older, a restriction referred to in the literature as "population control," we employ official statistics from CONAPO, the national population council. 12 In 1992, there were approximately 46.5 million Mexicans in this age group; by 2012 there were close to 72.2 million. In each year, we evenly assign this population to each decile.
Residual Income
Total income in the economy is calculated by multiplying average income (from household surveys)
by the total number of individuals 20 years of age and older. We obtain the "residual income" by subtracting total income in the economy from the income control (household disposable income from national accounts). In most countries, the income obtained from household surveys is less than the household income from national accounts, likely because of underreporting by individuals in the upper part of the income distribution as well as top income individuals not participating in the survey (creating both underreporting and truncation problems). The problem then is to assign a proper share of the income residual to the top income individuals, a problem for which there is no clear guide in the literature. Lakner and Milanovic (2013) assign the full residual to the top decile. We are agnostic about this method and have constructed alternative scenarios. The most reliable procedure is to take other countries as a reference, preferably countries with income distributions similar to Mexico's.
Latin American countries are obvious candidates. In Latin America, top income shares have been calculated for Chile, Colombia, and Uruguay using tax return data. 13 As these countries also have available household surveys, we can calculate the share of residual income we need to impute to the top decile in order to mimic the top 1 percent income share observed in tax return data.
14 The shares we calculate are 100 percent for Chile, 88 percent for Colombia, and 61 percent for Uruguay. In our baseline scenario, we assign 83 percent of the residual (the average of these three values) to the top decile. We also construct an upper and lower bound. For the upper bound, we assign 88 percent of the residual to the top decile. We choose this upper bound to mimic the share that has to be assigned in the Colombian case, since its level of inequality, as measured by the Gini Index, is similar to that of Mexico. Our lower bound assigns 78 percent of the residual to the top decile, a figure chosen to assure symmetrical results around the baseline. In each case, what remains of the residual is assigned to the ninth decile. We could assign this amount to lower deciles, but assigning a lesser amount of the residual to the ninth decile would increase inequality at the top, and this in turn would increase the top income share. By assigning all of the remaining residual to the ninth decile we keep our estimate conservative.
Pareto Distribution
There is overwhelming evidence that the distribution of top incomes can be approximated by a Pareto 14 In Appendix 2 we include a detailed explanation of the data and the assumptions that we used to calculate top income shares in Colombia, Chile, and Uruguay. We also include the necessary raw data to replicate our calculations.
Feenberg and Poterba 1993). The Pareto cumulative distribution function for income y is expressed as:
where k is a given parameter and is the Pareto coefficient. The key insight of the Pareto distribution is that the ratio of mean income over the income threshold y does not depend on y, and that it is equal to (see Atkinson, Piketty, and Saez, 2011), a ratio also known as the inverted Pareto coefficient.
The inverted coefficient is easier to interpret: an inverted Pareto coefficient of 2 means that average income above y is 2 times y. To correct for the misrepresentation of top earners in household surveys, we calculate the Pareto coefficient of the income distribution once we have assigned a share of the residual income to the ninth and tenth deciles. Also, using the income share of a particular fractile and the number of individuals in that fractile, we can calculate average income by fractile with
• .
Summary
To facilitate replication and encourage calculation of top income shares for other countries, we present a summary of our method.
i. From household surveys, calculate the average income by decile and for the whole distribution using the population aged 20 years and older.
ii. From national accounts, calculate the household disposable income. In most countries, this number is close to 60 percent of GDP.
iii. In Appendix 1, we include all of the raw data needed to replicate the main results in this paper, as well as additional summary statistics from our calculations.
Results
Figure 1 shows top 10 percent income shares since 1992, before and after our correction for the misrepresentation of top earners. As described, we inflate top earners' income by assigning it a share of the residual income from household surveys and national accounts. Our main statistics come from the average share of residual income (83 percent) that needs to be imputed to the top decile in order to mimic the top 1 percent share across three Latin American countries for which tax return data is available. We also include an interval of +/-5 percentage points. top earners but also show a decreasing trend. If we were to judge top income shares using exclusively information from the ENIGH, we would have to conclude that income inequality at the top has decreased in the last two decades in Mexico. However, our estimations contradict this conclusion. [ Figure 1 about here]
The growing gap between the top 10 income share from the household survey and the survey corrected with national accounts is mainly attributable to the increasing amount of residual income in the period we analyze. Figure 2 shows average individual income in the household survey and average individual disposable income from national accounts. These measures of income have diverged in recent decades, increasing the amount of residual income. The negative trend in average individual income seen in household surveys is completely at odds with the evolution of per capita income that we know from national accounts data. We argue that this increase in residual income is explained mainly by a growing share of income going to rich earners in the same period, resulting in a growing share of underreported income in the household survey. 16 We know that in 2014, 53 percent of the population in Mexico was poor as defined by income, and that the poverty rate hardly changed from 1992 to 2014 (CONEVAL 2015) . Recent research by Samaniego (2014) also shows that the share of total income going to capital has increased in recent decades (with a consequent decrease in income to labor); since capital income goes mainly to the top deciles, we could expect that the income share of the rich has actually increased in the last two decades.
[ [ Figure 3 about here]
[ Figure 4 about here] Kuznets (1953) describe all income distributions. The magnitude of income inequality at the top varies according to the Pareto parameter of the distribution: the smaller the Pareto parameter, the larger the inequality at the top, a point that will be explored more fully in the next section.
[ Table 1 about here] Given the 1.1 percent average annual growth of the economy in the same period and the data in Figure   1 , this growth in top income implies that most of the gains from growth have accrued to the top decile.
Mean income for other top earners in 2012 is shown in Table 2 . These figures give a deeper insight into inequality among the top of the income distribution. In our baseline scenario, for example, individuals in the 99.99th to 100th percentile earn seven times more than those in the 99.9th to the 99.99th percentile, and approximately 200 times more than those in the 90th and 95th percentile (the least rich among the rich).
[ Figure 5 about here]
[ Table 2 about here]
International Comparison
In this section we compare our results for top income shares in Mexico with top income shares obtained from tax return data in other countries. This comparison not only provides information about where Mexican top earners stand in relation to those in other countries, but also about which of our scenarios is most likely in line with observations from other countries. Figure 6 shows our middle and bottom scenarios for top 1 percent income shares along with those of selected countries in the WI database. 17 We find that income shares of top 1 percent Mexican earners are greater than those from countries in the database, but they are not very different from those of other highly unequal countries, like Colombia and the United States. Top income shares in Mexico are also much higher than those in countries like France or India, where overall income inequality is smaller. Figure 7 is similar to shares than top earners in any other country for which there is available data.
[ Figure 6 about here]
[ Figure 7 about here]
The figures above suggest that the lower-bound scenario is more in line with what we observe in countries characterized by high income inequality, although we cannot rule out the alternative scenarios (which present an even larger concentration of income at the top part of the distribution).
We therefore include in To compare inequality among top earners, Table 3 also shows the Pareto parameters of the top of the distribution in different countries. According to our estimates, Mexico is also one of the countries with the greatest degree of inequality among the rich. 19 That is, as we move up in the distribution, income gets more concentrated.
Conclusions
In this study we find that, contrary to the conclusions drawn from household surveys, the income shares of top earners in Mexico have increased in recent decades. This finding has serious implications for public policy issues ranging from redistribution to taxation of top incomes. Beyond public policy, our findings are also relevant to a broader academic and public discussion on income inequality in a country that has shown low growth rates since the 1990s.
Studies have generally concluded that income inequality in Mexico has decreased in recent years throughout the entire income distribution. In particular, estimations of the Gini Index using household survey data show that inequality has been reduced (see De la Torre et al., 2014). 20 However, these estimations do not take into account the misrepresentation of top earners in household 18 To compare the "richness" of countries in Table 3 , we include GDP per capita in PPP dollars. 19 Smaller Pareto parameters indicate larger inequality among the rich. 20 A notable exception, however, is Del Castillo (2015). Interestingly, he also corrects income from household surveys using national accounts data and alternative sources of information.
surveys. One possible scenario is that inequality for the whole distribution may have in fact decreased in Mexico in recent decades, even while the concentration of incomes at the top has increased.
Alternatively, inequality for the whole distribution may have increased, but sources traditionally used to estimate inequality are not sufficient to provide a complete picture of the income distribution.
Research based on household surveys also shows that most Latin American countries have seen their
Gini Indices decrease in recent decades. However, as we have argued, income inequality in these countries may actually have increased if misrepresentation of top incomes in household surveys is taken into account.
In sum, our study shows that the top 1 percent in Mexico receives close to 25 percent of total income, that the mean incomes of rich earners in Mexico are similar to or larger than those of rich earners in wealthier nations, and that inequality among the rich is larger in Mexico than in most countries where information is available. These are particularly troubling facts in an economy where over half the population lives below the national poverty line. 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 Household survey National Accounts 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 83% to top decile 90% to top decile 75% to top decile 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 83% to top decile 88% to top decile 78% to top decile 
